We outline the extension of the globally chirally invariant N f = 2 linear sigma model with vector and axial-vector degrees of freedom to N f = 3. We present preliminary results concerning the scalar meson masses.
Introduction
The experimental data on kaons and other mesons containing strange quarks are both abundant and rather precise [1] . These particles are expected to play an important role in meson vacuum phenomenology and at non-zero temperatures, most notably in the restoration of the chiral symmetry that is spontaneously [2] and explicitly [3] broken in vacuum. Their structure -at least in the scalar sector -is ambiguous, as in the case of the non-strange mesons [4] . Open questions regarding the strange mesons can be addressed, for example, within the linear sigma model [5] , as has been done, e.g., in Ref. [6] . However, our approach is different in comparison to Ref. [6] in that our calculations are based on a globally chirally invariant N f = 3 Lagrangian that contains the scalar and pseudoscalar but also vector and axial-vector degrees of freedom. In this paper, we briefly outline our calculations and present some first results. The paper is organized as follows: in Sec. 2 we present the model Lagrangian and its implications and in Sec. 
The Model and its Implications
The Lagrangian of the N f = 3 model with global chiral invariance has an analogous form as the corresponding linear sigma model Lagrangian for N f = 2 [4] :
where
is a matrix containing the scalar and pseudoscalar degrees of freedom and
are, respectively, the left-handed and right-handed matrices containing the vector and axial-vector degrees of freedom. Furthermore,
are, respectively, the left-handed and right-handed field strength tensors; the term
] explicitly breaks chiral symmetry due to nonzero quark masses, and the term c (det Φ + det Φ † ) describes the U (1) A anomaly [3] . As in Ref. [4] , in the non-strange sector, we assign the fields π and η N to the pion and the SU (2) counterpart of the η meson, η N ≡ (uu + dd)/ √ 2. The fields ω and a µ 1 represent the f 1 (1285) and a 1 (1260) mesons, respectively. In the strange sector, we assign the K fields to the kaons; the η S field is the strange contribution to the physical η and η ′ fields; the ω S , f 1S , K ⋆ , and K 1 fields correspond to the φ(1020), f 1 (1420), K ⋆ (892), and K 1 (1270) mesons, respectively. In accordance with Ref. [4] , we assign the scalar kaon K S to the physical K ⋆ 0 (1430) state. The assignment of the non-strange scalar states depends on the results for their masses (see next paragraph). In order to implement spontaneous symmetry breaking, we shift the σ N and σ S fields by their respective vacuum expectation values φ N and φ S , resulting in η Nf 1N and π-a 1 mixing [4] as well as in η S -f 1S , K S -K ⋆ , and K-K 1 mixing. These are removed as described in Ref. [4] . We observe consequently the mixing between the σ N (≡ nn, with n standing for non-strange quarks) and σ S (= ss) states, yielding two scalar states that are respectively predominantly of nn or ss nature [note that the Lagrangian (1) also yields η N -η S mixing]. In this paper, it suffices to say that our preliminary results, in the limit where the large-N C suppressed parameter λ 1 is set to zero, show the existence of a predominantly nn state with a mass between 1.0 and 1.3 GeV and of a predominantly ss state with mass between 1.3 and 1.6 GeV, depending on the choice of parameters. Our work concerning these (and other) issues is still ongoing and will allow us to determine the parameters in the model more exactly so that the masses of the two mentioned scalars will become more precisely determined [7] . Note that our N f = 3 model possesses no free parameters due to the preciseness of the experimental data [1] .
Summary and Outlook

